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Abstract of JP2002070874 

PROBLEM TO BE SOLVED: To provide a 
rotational supporting apparatus which attains 
improvement of durability by preventing 
damage due to galling, seizure, unusual wear 
and the like, even under high speed operation 
with severe lubricating conditions. SOLUTION: 
A driving pinion 5 which is a helical gear 
having a helix angle of 6 to 25 degrees is 
supported by cylindrical roller bearings 18a, 
18b with collar. The cross-sectional shape of 
the inside surface of the collar is of straight line 
type, and further this inside surface is inclined 
at 1 5 to 65 minutes as moved off toward the 
outside diameter side with respect to the 
direction extending away from an axial 
direction of a bearing ring upon which the 
collar is mounted. Moreover, on the portion of 
the inside surface opposing an axial direction 
end surface of a cylindrical roller 15, crowning 
having a radius of curvature of 25 to 100 times 
of the diameter of the cylindrical roller is 
provided. 
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(54) [3fc^£«0 tePESSSSlB 



(57) [gift] 

^/c«utf^co#^i1-*Cc^^^5c v 15-65^ 
«£H,TC>£„ X, RISC 6 1 5 Ott:fr|Dj48ffi-C±sB« 

©rtffliB(c*tt^-rsap^cc, roc^s 1 5©es©2 5 
— 1 0 o(&ott**a©^^«?->^*J6L/rt^. 




K»rtt^niac^r*oT. c<DR!Sc*>©Mrfrfnj 

^->^CD*g#5, CCDRfi!C6<0iSS<Z)2 5-1 0 

o fe-ch z h it5R« i tcsetSL fcsft^ftiia. 

[0 0 0 1 ] 

[0 002 ] 30 
BlOlt Hli8S6 4-3 8 3 5 1f& 

lSrHSL//tm«i2CD*ra8PCcHSb/c 
^SiASm 3 £ % RttW4 ©*IHSfrclH5i u fclKBb/J»» 

c^r_biBm^ i , l *@3Eb/t»f*2 ±tam^8 . 

HT^S. 40 

[0 003] CO«ftlUB«PfmiBMRB«fWt a r6. 
JJBBHv'hffe*: 5 RCffiOftASm 3 « . iffl-g-gp-c^-r 

fi6Jflt/CC>4», ±IBW«^5, 3|pI±<DlS^gp-C«. 
±IBIEtttt4^±IB^^^>^9Cc*fU, JgfefcftcD so 
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<fc«5±lBffiill«r4*3£*L/c»^fiCtt. CORT^C5 

sA6c», conrt»c*ortaasiaicc)asE«:K*6ctf 

[0 004] C"(D«ftffifil*»ffi-r5»tc. BuiBUPPS 
6 4-3 83 5 1 JbflBlBtttt4 SrJifB^ * 

EfcStvcoa. Eli io: t ±iB4i«cciBtSSti/c@R 

^gl^LtC^o Isiettr*S|gtttt4«, ^CD 

t^cmfc-fZo mfe%&-c&z>^w>#9t t ±ib 
HK«btt4CDtf«iffl3iJa^5fe4ssa5 (si icd^ssp) 

«c«, Rl^C^fSSl 0&4JASM9EOBEMS1 li* 
RttT, ±EKiM*4*±E^'5i>>y9(c*tLH«i 

0 «"T tf Sfi£Jfc*:**3 StHte L/cStt 2 
fc. i:iB^^>^9(C*tU W^RilC^iflO 
ai4*SMIOI#f 1 l a<ktcj:0S:*Lrt^. 
[0 00 5] _b2«^RSC^tt§10, 10ai4 

jS«ftiaa©5«i* i k n a £*ffl#^:b-£fc0iK3: 
mcftm?z>z'isT)Vffinte±^pimc*>m%:i o, i 

Oaill^ll, 1 1 a£fc<fc*)3:*U P?I0<T* 
5x7VHft«*3Ef*« 1 K 1 1 aCCJ:93:^T£ 0 
[0 00 6 ] 

- 3 8 3 5 i ^^tcizm2titc®$&mmm(Dm&. 

!§BE3tJ*©acDtE*s 0 «iS«:R-r C RfiS C 

5#S1 0,10 a.SCf4 *SMS©i«lS IK 11 

[0007] 4*mmi(D^m& 11, iia 
±E«ii«iaaaw«*«fl>aix3»«B«-c. msi 

1.11 aCD^X F*iStr*^iB^ eti&C*. 

[0 008] IM, 4.#.«ttSSt03E««l K 11a 

i«ti ( -€-©fiWS*ttR-rt»C5ttS«:J:b^ti.tf'h 



• 1 



(3) 
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ccw, ±iE&3Ettsi i, i uiLt, r-toc^m 

cneSifft^ 11, 1 1 a <h±fSR©C 5*J§ 1 0 : 
1 0 8i±<Dtp>bffl%m&. l»©RTl>C5«S*ffiflJ 

Dt;AS{t:DTD£0 o *#BQB<DBK^ggjK2. C<D 

[0009] 

&»®KaV0N»&4:«jL«. *DT. C©WO#§ 

±iaRMc ^o**rft«ffi'c±faiiaB©i*gwjffi*ca*[6j-r 

£SWC*^£->^a5jfe3*iTl>£. fit, »$L/ 

15-65^0, Rf»C3<Dtt;£ffl«ffi<D*^~ 
MCcJT*L<W, ±IBIiS(5cr)rtffiiJMiRMfC6(D 

[0011] 

3t^r^6„ • 40 

[0012] *S?90@©t^SO^K 
[0013] ^(C, *^^©JU/c^ffltD^^fIS 



#^2 002-70874 
4 

m±T*rzsTJl{ZsM±<Dtbv (?? =T*^TJU#i/'7 
^TJl/lSM) i©KM^ltt,^ 6 ft, C<Dtb7?», 
BIE3fflF*Hoa7C (^7±, 4»RfflSWSR1St*ttS 
m±<DZ^>, ^T^ftfOb-^RiSf) CCj£DT 

[0014] **W©lBE3a^«!B*fllJSS"r R®C 

Hi ©«^«c»-3c> r r * jus****-*- * Risr c 
6#s (r*^r;i/wa3t*miw*RfBfc:6i*g) <om 

IeT, HHtfjlUi* ±I5Jtr?#0 • 2«±£fc£ (T*^ 
DO, «S*f**«©««^Dfl<ft*. ffiot, _blS 

bwc**. 4ct, _biawr{i«*flosnfti^floT 

[0 0 15] cn(C*tD-C, ±tB^7Jt/fm£T*'> 
T^S<Oth77^0. 8*iH*.*«tt«*r«:. 

T^^x^<wR«c5tt*r»jBucr*r mn 
d*k «*f*#^6[>ai«*i»±-c*-r) , «i© 

^c«, Rffic6«iS*ST*^r;Hw*%^*TSf^S 
£>6^6*>frii0, ±fE8?ftfcjS3&s2 5ffifc[±©»£Cc 

ia(E^^a©sft7c«:i:or«±sai:k77^o. 8£ 
fcT\ ±iati-r6*«*fl[>finft/3cr)± 

[ 0 0 1 6 ] »»(DrtWJm©Kffl»tt**WD, 
Rjgf C 5 CQ^fRjSMCC ^ ^ ^ ^ > ^ agrft-T tcSCl ^ 

<om^, mmmc£*)mm*:-~zG m i o ) omuM 
g&iteUs cn«c#orR«c***©«ffl*fr*jjK 
Kftotw. ng|5<Drtfflij®^. ^SWJtcr&i^^gc 

•?i>y*«s-r*«. r*^TJi/?««3E«ffl«wtRiac 

4>SC^^>i#^/c, ^Dl^S^frOTr, ±IBT^'> 



■ I 
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[0017] u*\*>, ±j£comrj;. mmftmtmmvi-c 

[o o i a ] ro%. ftawnfflotBusgso^ ^tc 

5 <tqa^ l tc$m*®m 3 #±e^ ■> y > y 9 
(Bio. 11) rtccffls-rsiB»tt*«*a±cffc*'c 

tt4W9*Mlfc«6 4 ±EKtttt4*^*S*>*9 

[0019102 fCSVTSHC, JitBRtiJC **4§*8Jj£ 
91 4#, CCDlfSPl 3«Ht?fc«t)Ktftl 2©^|>WC 

i»ift«teiL. n«c*i 5©*K5«ii»ffii eecis 
6 iiifirtfiijffi 1 4 t<ommmatmn\(DmfAwmm 

±Se*W4ftft0 t ^^^->^0*Sr iCciO^S 40 
ft*. *CT, ±E«M«R©ffiH. 3tt«c»ttRW*: 

[00201ft, H»«c±KRlHC%««©»W-«f 

WC — ftWJtctt. ±IBrtffliJMl 4ifi^ 

Mil 6 403«jj[ttlttWTSO(C ( T+fT* 
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±ssniac 6«sortSBi®ffl-t>, _hfaR^ic6i5 
[0021] -€-ti-en^wr««*x-*i. b* 

EK1&/MM5 £«tt*tft*3 <h<Dtt#^i>ecj: 0 . A 
*47+S/7 JMB»»*«» 3 ft £ Rfl C 6 $4:g(D»^C£ 

[0 022]^ ±ES«WcJB«S*iS»ftM»R©A 

»r<o**3**»e»»i 3 ©wffiUH 1 4 3&»66**ffl-r 

(SSHJL S*«»Cctt**MfRiaa^#SR» 

w^w<, nan 3<DH««is»^ccD«aji 3 

OSSiSBJCJBSEL^attf « 1 7 coffiM^r, x 7i?o 
-KtcB-5<ift^:ffiBE*5ai*>"5*<35c4. c©«&«* 

CD^c^ 3 CC J: r tt, ±IE^SP 1 3 (DrtfflJ® 1 4 3&>6« 

#^eft^> 0 co«a«^{c*D*^»^*a<-s-» 
cc. lEaiwsottiBv ±ie«spi 3©a*rti«:iau 
coif si 3<Dftmwi 4<D*p£:tt&(,cnm?2>m 

^C^r, fi^±E8M«R^±eAfflllI 1 4 3&>6«*U1 
[0 02 3] 

[«WOH»0«JIS] E!3 5a:, ^miOBKX}«nt« 
JOM-SW^KllffJittAjBiUT, «fH2 0 00- 1 8 
3 4 2«&4R(CEIK3ftfctK^ffiffilBlb%H«mLr 

@istti"c*sMai«i4«. *o*na^jgfficcH 

EL fclit«*$r* SKIMPS 5 i^^[pis-r^ B 
H3e»»"C**^*y>^9t. ±IBffitttt404iPagB 
SCX5taS|J (03CD>&^§(5) iOWCClWCDRWC^tt 
f 18a. 18b *K«ftT. _tf aigffijfii 4 *±E^->^ 
>^9CC»L0<EaaE«cX*Lri^5. X, ±fS^tt^ 

3*HJELfc»W2t. ±E^-3S»y9«:»L. 1» 
<DR^C5IA^:1 8 a, 1 8 b fc<fc0 3fc*Lri>5 0 
[0 02 4] Cft^^RfSC6$4Sl 8a. 18b», 
feS6f*<b UrRiSC 6 15, 15 £ffi/8T6 fecD-r* 
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# r i> r * r ;i/ffif»i3£*-c # i > # , ±iB<£$a 

18 a, 1 8 b(D5*>. 4>#< ££>— (m^omVU 
m3CDttj) (DFmcZm&l 8 aiUI, ±IBRfSC 

IB— ^CDRjSc^$i^: 1 8aiU, ^4 (A) iC^T 

2t<Ort|fij«g|$2 0, 2 0<D«IS<b±iBRf§Jt3 1 5 CD 
«l#lftffi»B&*S*ffl3l*T, C<DRfg|C6 1 5 <L_hiB 

i 9 iorairw^rsj^r^^riUKm^^asi 

Ltl^ e X. 1*9*82 1 ©j*JBffi--»3B 
W) «C0«Lfc^«»2 2cOrtflBB!iatf, C<DF*3$t2 
l<Z>f6*ffi (14(0^81) «c^*3t^»e2 3©fi 
WJSBi. ±IERfSC* 1 5©«^rfi]M4BE<!:**f[oiS-& 
r, CCDRISC6 1 5i±iBf*Jte2 !ZiCK»te2 3*^ 

vm&otcmt (ffi»«4x«*i*2 ) iora-rw^rfij 20 

0, cn6IB»»4X«*tt2{CJ!int)-5T + ^TJl/ffiffi 

[0025]^ ±iaiB»rtt4;Rt>'m«2 ^n-en 

l^foOR!SC5«IS18a, l8b(Cj:^^1-5 
Or, Ctl6#RMlC^I4§l 8 a, l8b<hOT, ^ 
4(B) CC^TtiCt, — JJfa<DT*UT&ffiM<Dfr*3L 

^r££R^c*>$A§i 8 c^t^$fcr#^ 0 

w«2 1 aiir, wmmKt&m 010 30 

<£>;&*») tCj*|fij»g|S2 2*Ktt* H4 (A) (C7jrr« 
tt»«2 3*KWtt^*>©*«ffl-r*. C<Dtttt«HSft 

ttfflr&a^ctt. lStfcDRtscsiiksi 8 c^^pj 

•BttT*^TJHWI©*l$l*, SC^cificc-rS. Etc.. 
M4 (C) (D) K^TfiHC, (34 (A) (B) tcinb 

[0 026] fpjntCLr^, ±iaB»«4 24W»2* 
ISCSttSl 8 a % 18b (X»18c, 18d, 18 40 

e. eiTHc. ) t««tsa, cn^sRf^c^ws 

18 a, 1 8 b€:±ffilEWi#4BiO**W2 £'\?*s^# 

muvm^mMb tm&mb>h&&3 ±<om&ic&-*x 

&RfifJC6 15, 1 5©tt^rfij4»ffi<J:rtIfiieS|52 0©rt 
ffljffiac«*raj»ffl52 2 Xylite 2 3©rtfflffii(Dt^tC 

[0 0 2 7] H«:#*w©*»$k:«. JbiEUfcWc. B 
*MW5 (Xir«Ai$3, HTBC) **©^ja 50 
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ffi*cB5EUfciE»*t4 (Xti*tt2, JMTHD) 
J/>y9{C»U RfflC3«ei8a. 18bCCj:UIgl 
IEafi«c3E»-r4«ifir, BJ^OH2tc^«tc, ^ 
1 3 (rtffl&aP2 0 £ ftfi&92 2 £<Dt&m <DftMM 
14*. *fSffl«crfiJ*^gCO»3f 1 3*»Wfctti8IS 
1 9 <bf*3?&2 1, 2 1 a tCDUm <OWfcfo9Vfi 
Krt*9#|Wc«M3«±#fc, RflfC5 150tt* 

iSM 1 6 i±IBP fc gfflM 1 4 i©#ft-&t>S#©ffl*fttS: 

cc-rsatc, ±se»«iu 3<z>p«®i 4©«&aft0 

<t, RfgSC 6 1 5©W^l6]4g® 1 6©^^>^GD¥ 

O^grtt, RISC 5 1 SCOiSSDCCSW savior 

iLfc^Kl, r - R/DiLrt:, X, ?^~>^0 
fll**acD**tt, RHC3 1 5(0*-Mla (02) Jt 

fl8a (18b) C0rt»2 1 (21a) <DM&mm 

4 0 0 Omin" 1 IMJgi Ufc 0 
[0 02 9] ii&<DWitj:3ktt<DTX\ ±K«*4ftfi0 <b 

o3ao©ti^cgjEc»r, -^n-encD»^tc^^±ia 

rtfWffi 1 4 <h«ttn$j*fflB 1 6 cLcD^Slig^^ttffCCj:. 

<b 0 = 2 r - 7 5 

(2) 0 = 20 r = 90 

(3) 0 = 2 0#, r = 6 0 

[0030] CCD^, ±E®<D«^tCftWS±iBPlffi 
14, 1 6Bl±O^J8{Saw, ^5 (A) (DSCC, p]D 
<±E®o»^ec»w*S«fiiW*ia5 (B)OfilCC, 

^c. -eft-enfcs. ft, as (a) - (c) ic -en-en 

2*ro«^Lfc«Jia<D^%, ^SDRO«liB». N91 
3 <0ftmW 1 4 <Dj*H»SBtC^fiR Ltcffim 0 (D^SfliJ^ 

3^rtiS2 i (2ia) o^aBM^SALft^mins 

[0 0 3 1 ] ±SZ<D^®<Dm&&3$mTZ£> 

r^^ 0 jtr, ®o»^ccw, H5 (A) «:^-r»cc % 
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u mmo®&*~c7nu?cmmnFi2 4<D*tM>4>, c<d 

Will 4©*3ftftifiK:{lIUtO^. CCD 
SS4ffR2 4©*l»#COrtBll 4rt&C*fl$^rt,> 
»C»*.tt, CCDSMtIR2 4^±IBP c 9fS]Hl 4^ 

*x?^i3-Kfc^3<ffl*6ft.5. BPS. ±E««« 
R2 4a5^ro^SJE63:, *4>«-e**<., H««r/h 

[0032] cntc^tor, muo<om^ax 05 
< b ) ic^mttt. %m*wm$t i 3 cd^wje i 4 

R2 4«CCDrtWM 1 4©*jaarf3«P»(CiaHLt:*J 
0, C(Oftft»SR2 43&s±S2rtffl!Jffil 4^e>«*ffiTfi 

EffitttSR<D#*^c£T^r£ 0 CCDS, ±IB(2>cd*# 20 
^W, ±aUfc(DOi»^Clt^r. ±Ett#ttiL9$#<D 

tt*, SfiSf^SI^, ±E0©*te<fc 0 

[0 0 33] IgtC, fuiB<3<D*§£-$U*. El 5 (C) 
tlt^ 3©rt«ffll 4©jt«(»ifiCctt 

jgL-ete*), SMKR2 40ti>'b6 1 CCDrtfflrJH 1 4<D 
iMtfifiteffiBLTt**. BP%. C<Dgte+iR2 4«C 
<Dl*lfflfJM 1 4 Oftffi^ 0 SP^Ccas 0 r D , C OSS* 
fSR 2 4 *i±iart»M 1 4 ^6tt*(U«B, ±IB©<D 30 
*^ifel«Cc, «raLfc(C©»&J:0fc*#l». CCD 
±E<3><Di»^4>, BUjfiO/ta>©*&iCtb^r. ±E 

<, *#ft*. _tfBCD<D 

[0034] £i±ccas^fc*cc. Sia5 1 3 ©rtffilffi 1 4 
**6©88W«H2 4©tt*tBLJcffiBUr, ±E<X>^<3> 
©•**Wr*4, (DO^K, «»*«H2 4©W* 
±IBrtWM 1 4©«*lRl+*CCfl[|BS-e**3flfi»* L 

»sb 1 3 ©rtfflj® 1 4 iRtac 5 1 5 <om^\P\^m 1 6 

&©PV««t«Cj;9#«>fc. *<0ff»ttS*. H6 
[0 0 3 5] C©B6a>6W6;fcttffl*K PVffiti. m 

Ktt«3-es©©»^3Mftfe/jN3<. ^rjnx (v) 

aW/hS t»rt«B 1 4 CD«£8ir *3 Cc&ttfll R 2 4 
£<2>£tt£ 0 Hii*$^*ftrtflpjffi 1 4<D5te*MF»)Sl$#Ct: 50 
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aatt«R2 43&s»ar*»«>j»^6c«. pv 

C©«CC. PVffi(Dffi3&»€>«atL/rt>. flfSB 

1 3 (Dftmm 1 4<D«*4ftfi0 t . RISC 5 1 5 <D## 

[0 0 3 6 ] CCDHtC, ifE©M3>©3iI9(D»^cS« 
t^rcD, H8B1 3<DrtffliJ®l 4 3^6©«j*tin2 4©tt 

^ttsLi, pvai*it«-rn«9i6*aii'o. axouu 
<, a»^fiia%±iBrtWMi 4<DS*rfii<o**tciBs 
■rtitf, 8imn2 4©tt*iBL«/i*«c»*sift 

tePVffi*/J>»<S<-C#T\ A^DO, «E#ft*, S?£Bt€ 
»O*«<0«*%Wacc|»±T**. ±IB 
rtWJffil 4©«^WK0*2O»<tOfciidK:tt. _LfB 

tf ; Cn^Sffi 14, 16 <&^J&£3&sJ:ErtflJffi 1 4 (D 

Wj^m u ±i3S«rtfR 2 4 

[ 0 0 3 7 ]' _hlBl^a 14. 16 m±<D^m&L<DiiL 
g£r, C<095-<DftMB 1 4CDS^[6j**6Cfiig3l±6 

ti&a^to-stt, ±sb^s**c(d 

rtffjffil 4©a^rft**Ccfl«S-&i»{ctt. _hlBi®l4 
[0 03 8] 5tT, 0 7 tt, ±IBMS 14, 16 m±<D 
S.htt, ^*rffl^mrERgSC5 1 5CD^SED (B2) CC 

[0 0 3 9] **Wcc>jFt*ift SliMS3a**«*fllfiS^ 
5RfSC5$6^1 8 a, 1 8b(Dl#^, ^Si5 1 3CDi^3 
H (H2 ) — MWCcRjifC^ 1 5<DitaD02 0% 
(H^0. 2D) -C^5. ^t, Wa'Lft:«Mffi 
R2 4 0W^ffiL**^MR«cjqi^4^<, ±IBWS1 
4. l 603«jaoffi». M«i 3©*3Ha>4>ft# 
ilMcEBT ±ES«*i(S3h*0. 1 

«Atf, C(D«*4fta©€r60^iiS 
SOfctB^CCB. ^ 7 ^ ^ > r (Of Sfi(J 

2 cncc^tur, ±E*M4A«e%7 o»<b 
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fiSLfcli^Ctt. ±IBfflffil4, 16CD^Jg^±l2 

ts» 1 3<omm 1 4os^*^c{ig$-t±<i: ^ii 

[0 04 0] C<Dm8te % g§?SCC^^~>:?CDffi^ 
Sr^, »«4tC±lBM®l 4, 1 6<D^£JE£. -en-e 

-e&zm^vMf&z. m.mimc< 6 oft-c&zms<D io 

i , ±iBMM 14.16 ©S«»OfflEE*«^: * < tt *) , 

^<D^4ftg0<DS®©te6 0#r£>£ o S£^T, CCD 
«*4ftSei.Lr«, 6 0*Ja±<O«64!MKc(r»*«. 20 

[0041] ±ib«i4AK0(d±ib««, ±asi/^atc 

14. 1 6 <D%t&mc&&?Z>m ffiSPi2 4 (^5) CO 

H7acXH9CCJ:i3 8iWT-5. ±E«»ftB0*r/JvS < 
H7*€JB6a»ft»3, ±IBMlal4 v 16H 
±©S»»OtUBt«»l 3«I1 4rtCCfig$# 
X^tVtcm^ («rKS««£H3h*0. 2«T, H&c 30 
if* 0 < (2 0 . 1 fiStCT £i§^) CC« % ±Ett**S 
r iCW C©Bl$*Sr 

< t . ±SBWffi 14, 16 (D^SascDffiJE^ 

< 0 , ±IBl*JffiiJB 1 4 <0fWWJg«rt>6 C©m 

[0042] 139 cc % ±E*m«n2 4©a5wc*«-* 

tt#Hll>S<DJt£ («#fflLB/IR9ft<";**fcotfffi 
ittttU B*tao**«*r*4iiR3eL/c»^K»W 40 
*«AM*R2 4(Dffi«) ±E* 
lri(DKM^ 0 ft. CCDH 9 fc v g«ii©|g| 

8©»^iH«cc. n«tt±ssffl»flae#io»-c* 

-WvWifttyT^S. ±EMHS1 4. 1 6(5)±©S 
SSPOHH, ifctfoti * ^P- KCDX^PPx.^^CC. 
^WCCtt±EttAUJLr*<DJtc©±IB««0. 5it 

^#-c&5„ ±iei$*ir*ioo«±it5i, ± 

±E«*ffiLSCOi:fc£*i0. 5^Sx.Tl$^ 0 50 
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x\ xifift^*^ r <D±mm* 1 0 0 it^„ 

[0 04 3] X, ±Efl«*«r****<tt4±. SufB 
R^C3 1 50#^fSiS® 1 6<D*5tf~>yW<DJfctt 

a. cotRWMK*. xa«a±»*u<<nr». ±Ett 

tt©afb*3&«»Mm*fi[ia-6. tit, JbEfl*¥S 

or. ±E*7*->ytDtt^ar iir. 100^ 
[0 044] #ck\ ±Ett»ftK0©TIRfflKf*t>Ttt 

if^ 0 ±Ei**irOJJMt!*41 0 O^LS 
*.Sffl*SSILfc«te* WAtf. ot5E<OEI7^" r=l 
0 8 018^1^, ±fBM$4^S0£ 1 5^th 

tuiBMS 14, 16 h±©§3ssb#i. mi B^aj 1 3 

OrtWJffll 4©a*|Pl**#ifiCCtt5 (h = 0. ins 
iW) o (Mb, ±E«ttftflE0*l O^fcTRcrS 
<t> ±SHil 4, 1 6m±<D^m&<DiiL&&. ±E« 

Wi 3ortiw® 1 4*6»nrisn (buE^«*ks 

h*J0. 2^tLJ5) . ^r. ±EfflWft«0 
*i o#«T«cT**ttr*ac». X, tui&bfc* 

ffiR2 4©ffi»«:*f-r-5tt*mLS©J:bc*0. SfcTF 
«cr-5S*6». ±IBft^¥Sr 6*1 0 0£££*.£ffi££ 
6ttl*. ttoT, ±IBE17r r = 1 0 0<Z>i&BKcS@-r 

14.16 B±©a»jao*a[B3&«. ±e«wb i 3 ortw 

■ 1 40»M**«:Hi8h*»K44 i X, ±EH 
114, 16 H±<D3Sfo5* C OrtfiJffi 1 4 P^iciBg-r 
S»CC«. ±IB(SI4ftSa^:l 2»aJ:K:tM*^& 

6„ ch&©****u." ft*:ii©»^4Bi««c. »nx 
±T5raftflnxiat»*5»aflEtJi«o"c, ±e« 

[0 04 5] «±«:ifi^fc, 1 3 Oftfflijffi 1 4CDftg 
&m&e±. RftlC 6 1 5 <Dtt*|art8ffi 1 60*6"^ 

m$4M&e<D&m : 15-65^ 

f^V->?<D&m¥-&r<Dmm : 2 5-100 
jSJ. H7^6W^aaO, JilB^gP 1 3 ©[*3ffiiJM 1 4 
CDMl4ftS(9(Dffl(i. imE©M3><DS&2 0*KC|86 
f. 3 0-4 0 5>, M(C«6 0^ggiU/ciS^-C4>, 

0. JJBHD1 4. 1 6PI±©a«jS«r, ±fBSfBPl 3 

cortfflijsi 4oa*rt**{!fiaK:fflai3***3&«r* 

■C^r, RMlC5fA^l 8 a (18b) fcttflD3tt*7 

*^r;HS«3&Jlt«»^:*&«^-cfe. SITlBSfi4tIR2 
4 <o IB -0 « «/M*«c» x. s V^nerrffitc tc5. HP ^ , 
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£ L , «*4ftg 0 4 0 #©»^«:_t:Saft*^& r £ 3 
r£2 5flg£irS*fc:J:0, iiBHffi 1 4, 1 6IU± 

[0 046] 
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[84] *^©»*itt4HK3a«tlB6C3|fi*i&«jR 
«C5W«©4W*7n^S|J»WrHia. 
[H5-] «84ftK0 ii$*gr <fcfc:<J:0. »6P<Z>f*gffl(J 

(ttiriR-ria. 

[17] iBHWAttfliiWSr ta«jS*8hi 



* [@9] mm§W<DtefrmLMOlts±? : y'}~l'#<D 
[010] *»W©»«i&4H<E3Em6Hftjli*ii 
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